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(57) , To improve the reliability of reproduction by 
performing signal processing so that substan- 
tially (almost) all DC is eliminated when digital 
data is- recorded (8, 9) on a recording medium 
- such as a magnetoroptical disk. (10). According 
to j the; .present invention, - ; , data is .divided into 
parts, each ; ^ so 
^as' to'^ve'ht^tliei DC component " from " building 
" up. A resynchrbnizatibh signal RESYNC is in- 
serted (6) in^ the break between the parts, the 
data is preliminarily -modulated and encoded (2) 
subsequent to the RESXNP, the t DC component 
thereof js counted, and the pattern of the RE- 
SYNC is changed inihe dirMiqh sS'that the 
phase becomes - ; a minus' VBlUe' wKef^ thev^um of- 
thd DC~compbnents:DSyi(4) (digital, sum value) 
up to before; that RESYNC, is a^plus value and 
becomes .a-. plus value. when, the sum is a minus 

, value, that is, the i ' D'Sv^convejrges to zero, and 
the" changed data is subjected ' to : modulation 
and encoding (7), thereby to reduce the DC 
component of the recording data. 
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BACKGROUND OF THE INVENTION 

The present invention relates to a method and ap- 
paratus for recording digital data on an optical disk, 
magneto- optic disk, or other recording medium. 5 

More specifically, the present invention relates to 
a method and apparatus for processing digital data so 
as to enable even recording data not free of DC com- 
ponents, such as NRZI recording channel codes, to 
be processed to become substantially DC free and be 10 
recorded on a recording medium. 

When recording data on a magneto-optic disk or 
other recording medium, in general data is processed 
to modulate and encode it before recording. 

If this modulated and encoded data is recorded as 15 
it is on the recording medium, in a case' such as an 
NRZI recording channel code which is hot DC free, 
since the DC component of the recording data 
changes, the threshold level of the data will change 
relatively at the time of reproduction and sometimes ; 20 
the data will not be able to be reproduced properly. 

SUMMARY OF THE INVENTION 

The object of the present invention is _to provide 25 
a method and apparatus for processing digital data so 
as to enable even recording data not free of DC com- 
ponents, such as NRZI recording channel codes, to 
be processed to become substantially DC free and be 
recorded on a recording medium. 30 

Accordingly, the" present invention provides a 
method for processing digital data comprised of the k 
steps of: 

(a) performing predetermined modulation to dig- 

ital data, - 3s n 

(b) computing the DSV for each predetermined * 
unit of the digital data modulated at step (a), 

(c) selectively adding to each predetermined unit ; 
of the predetermined digital data a first synchrdn- , V". 
izationj signal or a second synchronization signal 40 
comprised of the first synchronization signal with '. * 
at least a final bitinverted in accordance with the 

... results of the computation^ step (b), and . 

(d) performing the ! same modulation as^in step (a) 

on the digital data based on the first synchronjza- 45 : 
tion signal or the second synchronization signal 
added at step (c). 

The concept of the present invention will be ex- 
plained below. 

When the modulated and encoded data is not DC 50 
free, the data is divided into constant lengths so that 
the DC components do not accumulate. The method 
of division is to insert recording data of a predeter- 
mined length between a synchronization signal and a 
first resynchronization signal for restoring loss of syn- 55 
chronization, between the first resynchronization sig- 
nal and a second resynchronization signal, and so on 
between adjoining resynchronization signals. That is, 



the recording data is divided into predetermined 
lengths and resynchronization signals are inserted in 
the breaks of the data for the purpose of restoration 
of lost synchronization. The pattern of resynchroniza- 
tion signals is changed to eliminate the DC compo- 
nents. Toward this end, after the resynchronization 
signals, the data is modulated, and encoded and the 
DC components counted in advance. The resynch- 
ronization signal RESYNC of a phase where the sum 
of the DC components of the data up until the next re- 
synchronization signal, that is, the digital sum value 
(DSV), is made to be - if + and + if - is changed when 
modulating and encoding the data so as to reduce the 
DC components of the recording data- 

Further, according to the present invention, there 
is provided an apparatus for working this method. 
That is, the present invention provides an apparatus 
for processing digital data provided with: 

first modulating means for applying predeter- 
mined processing for modulating predetermined dig- 
ital data, 

DSV computing means for computing the DSV 
for every predetermined unit of modulated digital data 
modulated by the above first modulating means, 

synchronization signal adding means for se- 
lectively adding to each predetermined unit of the pre- 
determined digital data a first synchronization signal 
or a second synchronization signal comprised of the 
first synchronization signal '"with at least a final bit in- 
^ verted in ^accordance with the results of the computa- 
tion of the above DSV computing means, and 
— second modulating means for connecting to 
■ ; the > iabove synchronization signaPaddihg means and 
.for performing, the same modulation as the above first 
•.modulating means on the above desired digital data 
based on the above synchronization signal. 

Preferably, at the above step (a) and step (b) or 
.,' at the first modulating means and second modulating 
means, ihe ^modulation is berformed; x 6h"the above 
digital data by the NRZI system.. :f 
* ■ More preferably, at the above step (c) or at the 
above synchronization signal adding means, 

1 (a); a signal com first syn- 

. chronization signal with all the: bits inverted is 
added tojthe above digftal ; daj^^.the,'above sec- 
ond synchronization :signai or 
(b) a signal comprised of the first synchronization 
signal with just the final bit inverted is added to 
the above digital data as the above seqond syn- 
chronization signal. 

More preferably, a main synchronization signal -is 
added to each first unit of the above digital data and 
the above first synchronization signal or the above 1 ' 
second synchronization signal is selectively added to 
the above digital data to each second unit of the 
above digital data, smaller than the above first unit, in 
accordance with the results of computation at the 
above step (b) or the first modulating means. 
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Specifically, the first and second synchronization 
signal are inhibit patterns encoded by run length lim- 
itation. 

More preferably, provision is made of a step or re- 
cording rHeans for recording on theTecorciing medium 
the (digital data modulated at the above step (d) or the 
second modulating means. 

BRIEF DESCRIPTION OF THE DRAWINGS 

t the above objects and features of the present in- 
vention will be more apparent from the following de- 
scription of the preferred embodiments with refer- 
ence "to ' the accdmp ariyinjg drawings, wherein: 

Fig,. 1 is a block diagram of a data recording sys- 
? tern of a magneto-optic disk apparatus of the 
, ./ present invention; 

Fi£: 2 is "a flow chart showing the processing of a 
" tSsd cpu riter in a rrieig neto-opt ic d isk a pparat us 

of the present invention; 

Tigl 3 shows an example of the forrhiat of data re- 
corded on the rnagn^to-bptic disk of the present 
invention; _ / ^ '-- 
* Fig;4 is a graph showing ah example of the count 
' * value by a DSV cburiter of the present invention; 
; Fig£ fSji ;aygrapR showing c the- relationship be- 
tweenlthe DSC^ arid f the ^^ reisynchroniiatiori signal 
RESYNC in the present invention; and 
*Tig^ reproduction 
" * system of a % "rra'gn'etc^bptic disk 1 apparatus of the 
present inventions - — ^ 

DEsb^TlON OF THE PREFERRED 

■ "' J Er^pj[>i : " x " ""* rl1 * ? - c ;';'-' 4i ; : 

; 3 Embodiment s of the ''present invent ion '-will be de- 
scribed next with reference to the related f igjures. 

Figbre 1 is a block^diagrarri of a data recording 
^s0tem of a'magnetb^optic disk apparatus as ari^em- 
BodimlntW^ 

ccrding medium of the^present inventions - v 
• if* ? ,.r jh^^m^hetc^optic r disk -apparatus is provided 
wltrf an mterMcexircuff 1 ; terror correction code en- 
cod^ a channel encoder (fnod- 
^ lllftrc^ £p digital sum value 
^ (&S^cbuhter 4^a data delay circuit 5, a synchroni- 
' z^li^'sigrilil' (SYNC) arid resyhchrohizatiori signal 
(PESVNC) signal generator 6; a delayed data chan- 
rYel^ 7, a 
c ) wrrte 1 cliita amplifier S^aJa's^r'dibde'CtByQ/arid'a'rnag- 

J 1"hb operation of these circuits will be 7 explained 
r below/ VTV • • - ' ; 

Figure 2 is a-flow chart shbwihg ; the f processing 
of a rnettiod of recbrdihg data on a recording medium 
1 irfan apparatus for recording data on the recording 
medium i shown in T\g. 1 . ! - ; -' ? - ! 
^' Figbfe'3 -shows ; an example of the format s data 
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recorded on the magneto-optic disk as an embodi- 
ment of the method of recording data on the recording 
medium of the present invention. 

The meaning of the symbols in Fig. 3 and the ap- 
plications of the parts indicated are explained below: " 
SB: Synchronization signal SYNGH byte (Sync 
Byte) 

Application: Used for synchronization 
Resynchronization signal RESYNC (Resync 
Byte) 

Application: Used for resynchronization when 
synchronization is lost 
Recording data byte 
CRCbyte 

Defect management (DM) pointer byte 
Error correction code (ECC) byte 
In Fig. 3, the top portion shows the data portion 
and the bottom the error correction data portion. 

" The conf iguration of the data portion will be ex- 
p lain ed next ^ 

At the head of the data, there are the 3 bytes of 
the synchronization signal SYNC bytes SB 1 to SB3. 
After them come the 20 bytes of data D1 to D2. After 
these, a single resynchronization signal' RESYNC 
" byte RS is inserted and after t his. 20 bytes of date, fol- 
low. One resynchronization signal RESYNg byteJRS 
is inserted for each 20 bytes of data. , < ; ; 

The configuration of the error correct ion data por- 
tion will be explained next. .: 

The operation of the magneto-optic disk shown in 
Fig; 1 will be summarized below. > t - : _ >r : 

The interface circuit 1 is a: data interface circuit 
between the magneto-optic disk apparatus and the 
outside. The data to be recorded on the mag netc^pp- 
3 'tic disk 10 is inputirom here. : ».■> -> az .... ^; 

k> The error correction cx>de encoder 2 -computes 
the error correction code shown in Fig. 3 for the data 
input to the interface circuit 1 and adds ; thi.%errorxor- 
- teetibn^dataUo thefinput data for output :/v\\Z£& 

! nThe data delay- circuit 5 is for compensating^for 
<^ the^delay time of data prpcessing in the channel/en- 
c coder 3 and DSV counter 4: Specifically, it delays the 
data by the amount of the time of one resynchroniza- 
tion signal RESYNC. ;> , ; = ^ \ ,• 
r\ ^The synchronization signal and resynchroniza- 
: f tion signal generator 6 adds the synchronization sig- 
nal SYNC and resynchronization signal RESYNC to 
the' butput signal of the delay circuit 5 based, on the 
^output of the DSVf counter 4 and a timing signaj from 
the system controller 11 i ^\ ; ; ; £ . 
•tz ^The channel encoder 7 performs 1-7 modulation 
: :ahdiNR2lmodulation on the reco,rding,date,9nd>efTor 
; correction data comprised of the output of the syn-, 
chronization signal and resynchronization signal gen- 
: erator 6 from which the synchronization signal .SYNC 
and resynchronization signal RESYNC have been re- 
x . moved, Further, the modulation is performed for each 
i period portion of data ofone RESYisIC period, that is, 
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from a SYNC to the next RESYNC or from one RE- 
SYNC to the next RESYNC or from one RESYNC to 
the next SYNC. 

In this embodiment, -the synchronization signal 
SYNC and ^synchronization signal RESYNC are 5 
added to the output signal of the delay circuit 5 by the 
synchronization signal and ^synchronization signal 
generator 6for output, but it is also possible tp add the 
synchronization signal and a resynchronization signal 
having one value to the signal input to the synchron- 10 
ization signal and resynchronization signal generator 
6 and change the value of the resynchronization sig- 
nal in accordance with need. 

The write data amplifier 8 amplifies the output 
data of the channel encoder 7 and supplies the result 15 
to the laser diode 9. * 

The laser diode 9 is driven based on the output 
data of the write data amplif ier 8 and records the re- 
cording data on the magneto-optic disk 10 by the opt- 
ical modulation method, ; - 20 

The channel encoder 3; has a similar function to 
the channel encoder 7 and performs- 1-7-modulation 
and NRZI modulation on the recording data and error 
correction data supplied from the' error, correction 
code encoder 2. Further, this modulation is performed 25 
for each piece of data duringSone. RESYNC period. 
Here, the channel encoder 3 is provided since it is 
necessary to find the DSV.for the same data as the 
output c of the channel encoder 7. 

The DS counter 4 computes the DC components 30 
of the output data of the channel encoder 3, that is, 
the DSV, for each one RESYNC period. The DSV is 
calculated by making the value +1 when theivalue of 
the recording data is 1 and making it ^1 when the value 
of the data fe O; The DSV counter 4, f urther, has the 35 
function of holding the first DSV (DSV 1) which was 
computed in the previous resynchronization signal 
RESYNC period, comparing; this -ifirst^DSVttu with a 
4C seccind r DSV c (DSV2) computed^? the .current RE- n 
SYNC' period! ahd supplying a resynchronization sig- 40 
r nar(FtESYNC) Selection signalin accordance with the 
results of that cbrhparisbn to the synchronization sig- 
nal and resynchronization signal generator 6. 5 u J 

; ; Further, 1 the RES YN C selection? signal need only 
indicate if the RESYNC is to be inverted, so need only 45 
b^i-bfrof data. : . ; :^;^ncr:^vt. f ter. 

■ f he syrichrbhizatioh signal and resynchroniza- 
tion signal generator 6 selects the first resynchroni- 
zation signal RESYNC having a predetermined DSV o.-. 
or a second resyrichrbriization signal RESYNC com- so 
prised of the first resynchronization signal RES YNC 
wrtft the values inverted biased on the RESYNC selec- 
tion signal and inserts the selected resynchronization 
signal RESYNC to the output of the data delay circuit 
" 5.-' ■' ' ' ' '* • " • '• -\ - •• - . k>- 55 

The operations of the above-mentioned errorcor- 
r A refctiorf code encbder 2, the data delay xircuit: 5^ the 
synchronization signal and resynchronization signal 



6, the channel encoder 7, the write amplifier 8, the 
channel encoder 3, and the DSV counter 4 are con- 
trolled by the system controller 11. 

-Next, an explanation-will be given of the process- 
ing in the case where the operation of the above DSV 
counter 4 is performed by software with reference to 
the flow chart shown in Fig. 2. 

The synchronization signal and resynchroniza- 
tion signal generator 6 first, at step SI, initializes the 
value of the first DSV1 and the second DSV2 as 0 af- 
ter the timing of the synchronization signal SYNC. 

Next, the routine proceeds to step S2, where the 
DSV until the next .resynchronization signal RE- 
SYNC, that is, the DSV f rom D1 to D20 in Fig: 3, is 
calculated. The value of this DSY is marie the DSV1. 

Next, the routine proceeds to. step S3, where the 
DSV, until the,, next resynchrpnizatipn ^ signal RE- 
SYNC, that is, the DSV from D21 to D40, is calculat- 
ed. The value of this DSV is made the DSV2. 

After this, at step S4, it is detected if b£vi is larg- 
er than 0. If larger, 4he routine proceeds to step S5, 
while if smaller, to step S10. 
M . At step S5, it is detected if DSV2 is iarger.than 0. 
If larger, then the resynchronization slgnarrtESYNC 
with an inverted polarity is selected at step S6 and the 
value of DSV1 Js replaced by (DSV1 T p$V2) at step 

S7. ' > ' , ,• - - ' ... _ .*>;-v-i 

Further, when the. DSV2 Js smaller th^ step 
S5, f the,resyr^hrpnizat^ V&Jiout an 

inverted polarity is selected a^step §|* jpind i jhe value 
of DSV1 is replaced by (DSV1+DSV2) at step S9. 

Further, at step S1 0, it is detected if DSV? is. larg- 
er than 0. If larger, then the resynchror^gfe 
RESYNC without an inverted polarity is selected at 
step S11 and .the value of DSV1 is replaced by 
(DSV1 +DSV2) at step S12. ! 7.. ; 
: sr When the DSV2 is^smallerthan 0 at stjep SIO, the 
Tresynchionization signal RESYW? w'^r^§^v^ ed 
^ polarity is %e^ 

is reptace^by {f^W^D^ a^tonl 
; ; h ; When the processing of steps ^S7 V SS£,Sii' and 
, S14Js c^rnpletedi the routine proceeds to 
wherejt is detected if the^ignal,fe,the f ir^f res>f nch- 
rpnizatipn signal RESYNC or jiipt Whep ; npt thejf inal 
resynchronization, signal RESYNC, the roAine^re- 
.., turns to step S3, while when it is the t |na) , re^pftron- 
izatipn signal RESYNC, the f p*oces£iio<^ 
^Further> thedeteqtion.pf whe^h^ 
. final; resynchronization signal F?E^NP^ In proc- 
essing of step S1 5 can be .easily.QeriormW^ 
, number of the resynchronization signals RESYNC in- 
cluded between two consecutive synchronizatjon^sip- 
nals, SYNC is known in advance. 

.. The synchronization signal SYNC is inserted for 
each unit of recording and reproduction, of data, ;that 
is, sector. It is possible to detect thp sector marks in- 
. eluded in the data by the system controller, ? 11. Accord- 
ingly, the system controller 11 need only control the 
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DSV counter 4 to operate based on the content of the 
processing shown in the flow chart each time it de- 
tects a sector mark. 

As described above, the resynehronization signal 
RESYNC is inverted to result in an inversion of a final 
bit of the resynehronization signal, so that the data 
subsequent to the resynehronization data RESYNC is 
converted to a data that the DSV when the NRZi mod- 
ulation is carried cut is equal, but the sign is different, 
because, in the NRZI modulation, when the, value of 
the bit preceding to the data to be modulated is invert- 
ed, all the value is inverted. 

A specif ic example is shown in Fig. 5. Figure 5 
shows an example pf the relationship between the 
DSC and RESYNC. 

The DSV of the recording data from the syn- 
chronization signal SYNC byte.SB3.to the first RE- 
SYNC RS1 is +8 and the DSV of the.recording data 
from the resynehronization signal RESYNC RS1 to 
the next RESYNC RS2 is, +5. That is, the first PSV is 
larger than 0 and the next DSV is also larger than 0, 
so the resynehronization signal RESYNC byte pat- 
tern RESYNC 2 cq reprised of the RESYNC 1 inverted 
is selected. Further, the new DSV2 becomes -5 due 
to the updating of the DSV2 and the sum of the DSV 
from the start becomes (+8-5) = +3. , 

In the same way^the DSV for the recording data 
between the next resynehronization, signal RESYNC 
byte RS2 and the next resynehronization signal RE- 
SYNG^byteJs -7 ti the sum of Jthe DSV before that is +3, 
or greater.than Q^and.the next Q§V is ?7. v pr less than 
O, .so the resynehronization signal RESYNC byte pat- 
tern is left as it was before, the pattern RESYNC 1 is 
selected, and the value of. the D?Vfrorrt the first be- 
comes -4. • ] {t ;> • " ; " 

The DSV 2 and the resynehronization signal RE- 

- SYNC byte pattern change as shown in Fig. 5 after 

.'•rthiS. - ;.- r ....... , 

i t vi As^ex plai ned above, vthe t yal.ues f of, jtfoe, sums of t he 
DSV doe not disperse, but are contained. in a certain 
range about 0. That is, a substantially DC free state 
d canjbe pbtained.-^-^.^resuJt, : the ] probability of erro- 
.(ipepus detection ptda^ of reproduction is 

, reduced and |t js ppss|We,to .imprw at 
the time of recording and reproduction of data by sup- 
pressing the low frequency band signal even in the 
; casejpf.anyNRZI ^ type Tecording channel, code, which 
j$>notp.C J free.^.^ /^, :nj!iW ? -.^ 

; , Next ri an,explanation wilt be made, with reference 
; tq Fig. h 6, of a data reproduction apparatus for repro- 
ducing data recorded disk 10 by 
the data recording apparatus shown in Fig. 1/ 
• : - In Fig. 6, 21 is,a laser . diode for reproducing. the 

- data.recorded onthe magneto-optic disk 10, 22 is an 
RF detector for detecting RF signals of Sate repro- 
duced by the laser dio^e.21, 23 is a read dataVampli- 

fier for amplif ying the ( .RF.sig RF 
detector 22, 24 is a synchronization signal and re- 



synchronization signal detector for detecting syn- 
chronization signals and resynehronization signals 
from the RF signal amplified by the read data ampli- 
tter.23, 25 is a channel decoder for decoding the out- 
5 put of the synchronization signal and resynehroniza- 
tion signal detector 24 on the basis of the synchroni- 
zation signaLand resynehronization signal detected 
by the synchronization signal and resynehronization 
signal detector 24, 2$ is an ECC decoder for detecting 
10 an ECC from the output of the channel decoder 25, 
27 is an interface circuit for interfacing between the 
oOtput of the ECC decoder 26 and outside of the ap- 
paratus, and 28 is a system controller for controlling 
the operation of the RF detector 22, the read decoder 
15 amplifier 23, the synchronization signal and resyneh- 
ronization signal detector 24, the channel decoder 25, 
and the ECC decoder 26. 

Further, the synchronization signal and resyneh- 
ronization signal detector 24 in Fig. 6 is made able to 
20 detect a synchronization signal, a hon-ihverted re- 
synehronization signal, and an inverted resyhchron^ 
zation signal. , . ^ 

Further, the pattern of the resynehronization sig- 
nal RESYNC bytes may be a pattern of an inhibition 
.25 code which enables recovery from loss of synchron- 
ization! jt js easy in terms of signal processing to use 
the pattern RESYNC 1 or the inverted; pattern RE- 
SYNC 2 for the resyhchrbhizatioh signal RESYNC. 
Figure 4 shows ah example of the resyhchrohiza- 
30 tiori signafRESYNC ^pattern, but the resynehroniza- 
tion siignai RESYNC^iattferh may be any pattern. 

? The ' resynchroniMtSn signal RESYNC pattern 
RESYNC 1 and its inverted pattern RESYNC 2 are 
'preferably DC'f fee and ihhibit codes, but in this exam- 
35 pie use is made bf comparatively short data of i 2 bits 
to make the inhlbit^c^Si', so the patterns are not DC 
f ree. That is!, trie rSsV of the patterh RESYNC i is 2 
and the DSV of its inverted pattern RESYNC 2 is -2. 
, However, by lengthening the resynehronization signal 
40 RESYNC pattern, it is possible to obtain a^ DC free re- 
synchrqhizatibn signal RESYNC pattern. 
~ The changes ^ RE- 
£YNd* pattern fare nof limited to the inversion of the 
pattern RESYNC 1. In principle it is also possible to 
45 invert the last bit of the resynehronization signal R€- 

• ; -^c. : ; , ^;•;; ^ ^ , *r : ' : :Y:.' ~ ■ : : 

Further, ;the ^^rrnat of the datashown in Fig. 3 
* was jbst ah illustratiph: The format is not limited to the 
^above embodirheVit and may be any format so long as 
so the date is divided into ^certain constant lengths and 
a resynehronization signal RESYNC is inserted into 
the breaks. ...... 

Further, the ^ rebbrding medium to which the meth-, 
od of recording 'data on a recording medium of the 
55 1 presertt iVn/entidh' carf be applied is not limited to a 
magneto-optic disk and includes optical disks, mag- 
hetic'idisks, magnetic tape, etc. as well. ' k * 

As explained above; when recording data on a 
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magneto-optic disk etc., by selecting a resynchroni- 
zation signal RESYNC pattern so as to reduce the 
DSV as much as possible, it is possible to reduce the 
probability of eiToneous detection of data at the time 
of reproduction and to improve the reliability of re- 
cording and reproduction of data. 

While the invention has been described by refer- 
ence to the specific embodiments chosen for purpos- 
es of illustration, it should be apparent that numerous 
modifications could be made thereto by those skilled 
in the art without departing from the basic concept 
and scope of the invention. . 

Claims 

1. An apparatus for processing digital data compris- 
ing: I 

first modulating means (3) for modulating 
digital data; 

DSV computing means (4) for computing a 
DSV for every predetermined unit of modulated 
.digital data modulated by said first modulating 
... means (3); /. ' - 

, synchronization signal adding means (6) 
for selectively adding to each predetermined unit 
of said digital data a first synchronization signal 
or a second synchronization signal comprised of 
said first synchronization signal with at least a fi- 
nal b>it inverted in accordance with XKe^results^of 
the computation of said DSN/ computing means 
..." (4); and '"" ■ ^.V " , ^ ^ 

; ; sec^nd^pduiating.mear^ t (7) , con n epted 
to said synchronization signal adding means, for 
performing the same modulation as said first 
modulating means (3) on said digital data based 
on said synchrpnizatipn signal. 

2. a^^aratus. for^p^^sing djgital 'data^ae ^e* 
forth in tt claim 1, ; wherein said first modulating 

, . means (3) and secondjrnp^dulating means (7) per- 
: fojm modulation on said digital data by the NRZI 
t>l system. , . r ..,, ;?i , ' . 7-.^ ' 

3. An apparatus for processing digital data as set 
forth in claim t.^wherein said synchronization sig- 

• nal adding means (6) adds a signal comprised of 
said first synchronization signal with all the bits 
: inverted to said first digital data as said second 
synchronization signal. r ^ . " , 

4. An apparatus for processing digital data as set 
forth in claim 1, wherein said synchronization sig- 
nal adding means (6) adds a signal comprised of 

; said first synchronization, signal with just the final 
bit inverted to said first digital data as said second 
( synchronization, signal. . 



5. An apparatus for processing digital data as set 
forth in claim 1 , wherein said synchronization sig- 
nal adding means (6) adds a main synchroniza- 
tion signal to each first unit of said digitel date and 

5 selectively adds said first synchronization signal 

or said second synchronization signal to said dig- 
ital data to each second unit of said digital data, 
smaller than said first unit; in accordance with the 
results of computation at said DSV computing 

io means (4). 

6. An apparatus for processing digital data as set 
forth in any one of claims 1 to 5, wherein said first 
arid second synchronization signals are inhibit 

is patterns encoded by run length limitation., 

7. An apparatus for processing digital data as set 
forth in any one of claims 1 to 6, further compris- 
ing recording means (8; 9) for recording on the re 1 

20 cording medium (1 0) the digital date modulated at 

the second modulating means. 

8. A method for processing digital data including the 
steps of: ■ ' 

25 (a) performing predetermined modulation (2) 

to digital date; - o 

(b) computing (4) a DSV for each predeter- 
mined unit of the digital data modulated at said 
" step (£), ' ' ' : 1 

30 (c) selectively adding (6) to eaehVpredeter- 

nriih ed uh it of said d igital data a f irst sy nchron- 
tzait ion signal or a second synchronization sig- 
nal comprise d of said first synchronization 
signal with at least a final bit inverted in accor- 

35 dance with the results of the computation at 

said step (b); and '•' "-• 

(d) perfbrrning (7) the same modulation as in 
step (a) on said digital data based on said first 
synchronization signal or ^said second syn- 

4o dfirori izlt ibh sign al added at sa id 1 ste p (c)- -J 

9. A method for processing digital data l as set forth 
in claim 8, wherein at said step (a) and step?(d), 
modulation is performed oh said digital data by 

45 the NRZI system; " 

10. A method for processing digital data as set forth 
in claims 8 or 9, wherein at said step (c), a signal 
comprised of saidP f irit synchronization signal 

so with all the bits inverted is added (6j to said digital 

data ' ais ; said second i s^chrohizaiion sigriaU' ■ 

11. Arhethbd for processing digital data as set forth 
in claims i*8 or 9, wherein at said step (e), a signal 

55 comprised of the first synchronization sighalwith 

just the final bit inverted is added (6J to saiiddigital 
data as said second synchronization signal. 1 
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12. A method for processing digital data as set forth 
in claims 8 or 9, wherein at said step (c), a main 
synchronization signal is added (6) to each first 
unit of said digital data and said first synchroni- 
zation signal or said second synchronization sig- 5 
nal selectively added to said digital data to each 
second unit of said digital data, smaller than said 
first unit, in accordance with the results of com- 
putation (4) at said step (b). 

10 

13. A method for processing digital data as set forth 
in any one of claims 8 to 1 2, wherein said first and 
second synchronization signals are inhibit pat- 
terns encoded by run length limitation. 

15 

14. A method for processing digital data as set forth 
in any one of claims 8 to 13, wherein further pro- 
vision is made of a step for recording (8, 9) on the 
recording medium (10) the digital data modulated 

at the second modulating means (7). 20 
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FIG. 2 



( START ) 



INITIALIZE DSV 
AFTER SYNC 



COUNT DSV (DSV 1) 
UNTIL NEXT RESYNC 



COUNT DSV (DSV2) 
UNTIL NEXT RESYNC 



-S1 



-S2 



S3 



YES 




.INVERSE 
POLARITY r 
OF RESYNC 



|NO INVERSE 
POLARITY, 
OF RESYNC 



S7 



NO INVjERSE! 
POLARITY 
OF RESYNC 



S9 



£L 



DSV1 = DSV1 - DSV2| |DSVi = DSV1 +DSV2| 



INVERSE 
POLARITY 
OF RESYNC 



S12 

_J_ 



DSV1=?DSVRDSV2 



DSV1 = DSV1 -Dsy2| 




( END ) 



9 



EP 0 660 325 A1 



FIG. 3 
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